Is differential regulation of mitochondrial transcripts in Parkinson's disease related to apoptosis?
A cDNA library of substantia nigra pars compacta from a patient with Parkinson's disease (PD) was differentially screened with probes of normal and parkinsonian substantia nigra enriched in neuronal transcripts. Fifty-eight clones were isolated; 39 were subunits of mitochondrial respiratory complexes I and IV. Parallel screening of a cDNA library derived from normal substantia nigra confirmed differential representation of the transcripts in the substantia nigra pars compacta. In situ hybridization in postmortem brain from parkinsonian and control subjects, with representative complex I and complex IV probes, showed increased labeling, at the cellular level, of the complex I subunit ND1 in neurons of the lateral substantia nigra, where cell death is greatest in PD, but decreased labeling in the medial substantia nigra where fewer cells die. Expression of a complex IV subunit, COXI, increased, however, in both parts of the structure. Increased expression of ND1 and COXI was also observed in nerve growth factor-differentiated PC12 cells undergoing apoptosis induced by tumor necrosis factor-alpha, suggesting that the differential regulation of certain mitochondrial mRNAs may be associated with this form of cell death. This in vitro model of apoptosis is potentially relevant to the death of dopaminergic neurons in PD, because these cells express the tumor necrosis factor-alpha receptor, and neighboring microglial cells in patients synthesize the cytokine.